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(57) Abstract: 



PURPOSE: To efficiently obtain the objective protein by 
transforming a host cell with an expression vector COPYRIGHT: (C)1996,JPO 
containing a gene of a fused protein comprising a 
protective polypeptide and an object polypeptide, 
manifesting the gene and cutting with an endogenous 
protease of the host. 

CONSTITUTION: A host cell (e.g.; Escherichia coli) is 
transformed by an expression vector integrated a gene 
coding fused protein expressed by the formula: A-L-B (A 
is a protective polypeptide; B is the object polypeptide; L 
is a linker peptide having a substrate specifically 
recognized by an endogenous protease of a host cell) or 
the formula: A-L-B-L-C (C is a protective peptide) and 
comprising a protective polypeptide and the object 
polypeptide, cultured and a gene is manifested, the cell is 
crushed and the fused protein is separated, then the 



fused protein is solubilized and the linker peptide is cut 
with the endogenous protease of the host cell (e.g.; 
Escherichia coli ompT protease), thus the object 
polypeptide is efficiently obtained from the fused protein. 
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^ «9itfRew^y^^K©N-5iciafflijavc-* 




1 

1 1 y Kat/ § y f 

^a j: 9 a«*y^^ k«it#6^i t^mt 
[fg*^2] »&«a#5S; d) a-l-b, 

(2) A-L-B-L-C (ARXfCte&mtfV^^ 

/^^^(^at^SK^tt^ y is*—'**?*? 
v&tf-t) acw^aasry^-^^K 
l <z>««-ei?u»f tt sr»'&3c e ^ 6 @ w# y K 
b r t ^mt-r^m^m i ia«^«3e*iSo 
3 ] g w# y KSr^gtts^B'&fi a 

Mi£j:9»&«B«:^*flsu y <^ 

5 ] ^jw/iartSEtt^p T^r — £ <t m&m a 
t & #m £ i" 6 IS* « 1-4 IE®^^it*-^ 0 
pT^n — i£T$> 6 £ £ «t 1~S§S*3fi 1 ~ 5 <D 

8S*« 3-6 <z> v ^tv^ i m^mm<om^m 0 

KS*S9] ^^P^^^n^T-^^^i^om 
£#tf& i: 1-S8»*« 3-8 (7) v *?tit>* l JSfB«ccoiK5t^ 

[9#Sio] y>^7— ^fw, ift#y^/f 

^ Kt?*>5 £ £ «r«M8£1-5!S 2-9 covvf"*^ 1 




(2) 1#i¥8- 1 8 7 0 9 4 

2 

r^/Hft#«:SKy '^F+l-'a^ E.o^^ 

^K-T?fcSii:4:«P«i:-r5B»**2--l 0<z>w$*;h, 
[fB*« 12] y v# Kd*. 1M2 i£gf£ 

io [fs*3g i3] yy^ — * ^ k*s. r ^ / «e?url 

YRRHHRWGRSGSPLRAHE (E?lJ#-g- : 1 ) £ i £4$ 

[»*S14] {SftSlsKy^^K^ ^C»fili3-^9 

^ b tfftjfc^y F&ovxf* h y 
i - i 3 cov i JSjcsBtt^aajs^ffio 

5] {fc^y-^PFA^ 

t?ft*3tfy^:^K-cfc9, ^a^y^^ 

20 f KC«5 h 7 ^#/>9 O 3 * *©7 ^ / / V = ^ K 

3' -^^^ h^>-^^*9— tfft*#y K-efc 

5 ^ t ^4#m<ti-^IS*«2 ~ 1 4 c^v^tt^ 1 «HifB 

e] HW^y^^KtDKJSfe-efco-c, 
(i) sii^y^/f wfSfts^*5J:9^y7 

30 1 7 ] ^tt^aET-eompT^nxT— ¥{Cl<fc 

99JWr**tfcB«j#y^^KS:, SK^tt#J©S*Sr 

M<D g y K4r#5 r i ^t4#?S5: i "T 6 

[1**^118] a«j#y-^^K^s x 2 0-8 0 00 
7 y r ^ ^tstt t^iM 1 - 1 7 

19] g y Fds^afiHt* y 

40 

[Bl**2 0] Sufe^ffittTKy^^F^^^y 

ttisvisis. tfxbvis* y^ti^z/m^-fj-Y (G 

LP-1) . {r^^m^-f^Y (GLP-2) , ^ 
su# =fy«^/f F (7-3 67^ F) , ^ U->^ h 

/^7^r^/^yf^f^t/^^y^f 

K (vasoactive intestinal polypeptide ; VIP ) N ~f 
50 mfcTy*; try—VmmktfD^^Y (Pi 



3 

tuitary adenolate cyclase activating polypeptid 

e) , ^byyfeffl^y, #7-^. 

>\ g'J¥t^flS^/^V (PTH, PTH (1-3 4) P 
TH (1-8 4) ) , s<zf^ K • fc^v^ -fVn^ 
W (peptide histidine isoleucine ; PHI ) „ ^^l^— 
P^f KY (neuropeptide Y) N ^/f KYY (pept 
ide YY) , /<ls 9 IsT y 9 • atfy^vT^K (pancreat 
ic polypeptide) . Vvf^^fy, TGF-a, TG 

V N ^u^^V, *»JRtt^^K, T^v^^VV 
V, JHS^fcttSSfcatH^ (BDNF) , XIAKEX2X 
> K^n-^r— tf-CfeS, f*** 1 9 teilEfo^fe, 
[f***2 1] BulSfiM14-<^K^ANP, BNP 

[IS** 2 2] BW#y^^K^#*"C*>Sri:4r 

#m<t-r5i***i 9iE*©«3tt^ffio 
[t***2 3] sKj^y^f wietMPit 

<t£#®£:ir£f***2 2E«^«J6*«feo 
[ft** 2 4] fltf8B»*^KEX 2xyF7 s nfr- 

[f***2 5] g^J^y^^K^, ^^7^nn5, 
• 7f> ( Staphylococcus aureus ) V8^n^ 

lh5f***2 3 ^|B*©Kjg*ffi« 
[1***2 6] S»#y-</f KdS, l34fcL<fe:ia 

6 (©TlftSfP-e^SHST ^ y »sa?Bxttia 1 4 Kiietts 

( Staphylococcus aureus ) VS^&TT^-'&MM-tfc 
^&£^£#mti~£i***2 5lB«<D«3S*«fe 0 
[f***2 7] Sfc^m&;L&^^fcBl^y-< 

(i) «k'&sads«»^y^^K, iw*y^/f k 
K3' -^*h7^73:?-^**y^/f K-e 

r>l/^7^ ( Staphylococcus aureus ) VS^n y^T— fc?8£ 

^ KoraoaKy ^mm^^mfofete 

»S:7gMB*U (2) 7^7^P3^«7?H> 
J* ( Staphylococcus aureus ) V8/nf7 — Ifj^igfle^S 

(3) SRMfrfcttWU SKi»^«e*r»HIUfc«, 




ffl?8- 18 7 0 9 4 



4 

ta«»-&«a^#«E-t-sif»sr#, (4) m§0eir£»x 
asr«tt»j(-i:9^r*Ybu (5) ^mmk. *8§®om 

[f***2 8] Ht^«64r^r«{bi-saEtt#Ji6SR*. 

10 6»*S2 7Et©*ffio 

[f***2 9] ^I&^^fttS^M^SIt 
*>0, -8Mt?fcSr.i:Sr«F»i:t6«* 
*2 8E*<0K3t*j5fe 0 

-r-sf*** 27-29 cDv^tb^ i mmm<ommjfm 0 
[1***31] yy^-^f^\ 2Mt47^;; 

ttSRy^— ^^K*^^ loSRyy^ — ^ 

&r ts:#»£-r5is#JS2 7-3 ooivr*ta»i age 

[ft** 3 2] y £^ K^S, T%J BfcK?URL 

YRRHHRWGRSGSPLRAHE (@B^IJ#^ : 1) *r*"t"5 £ i: Sr«r 

»i 2 7-3 iE*o«JS*ifeo 

[1***3 3] Bfttfy^^Kas, 04t>u<ttia 
6©rj»8B-e^**tsr^yBiiB^JXttigi 4t^ia^^ 

9^ ( Staphylococcus aureus ) WSzf P :r T — ^M^tfc 
30 <DfSTix^-e*>Sri:«:»«i:i-6S»**2 7 7!>Mf*** 
3 2 1B«<Z>«S3e;frifco 

[19**3 4] 5tC^-»»^fifetl5S:fflu^BW^y ^< 
(l) SKBW^y^^K^ffittS!i:ftSJ:5^y ^ 
£1-£f***2 7-3 3^V^*b^l«{dia«^«5g* 

[0 0 0 1 ] 

tfflv^aw^y^^K^Ksg^ffit^iH-rSo 
<ts, BW#y^f Kf*^3ssit#y K-e*> 

* ( Staphylococcus aureus) V8^°n TT— ^WIMtfcX* 

[0002] S6ia#»4-Wtbrn ^cfli»^^ 

?k*:Wi^^X^$7 4 • T ^7U^^ (Staphylo 

coccus aureus ) V8$;&*<£> V 8 y~T— M WMfo'k 

50 ^sttoH'&fiet itm^^ m&m<o&teT\z.*L 
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[0 0 0 3] 

V&&<D&ffi] ^zyju^yjj^-TV^y* (Stan 

hylococcus aureus) (^X~f S . T ^ 1^ 5* ^ (S^ aure 
us) ) V8^^T~if ^ aureus V8t*^ig:t&4» 

1 9 7 2*£(^Drapeau, G. R.^KU:^ aureus V8#c 

— ffit bTJtMBfit88£*X (Jean Houmard and Gabriel 
R. Drapeu (1972) Proc. Natl. Acad. Sci. USA 69, 35 
06-3509) , 1 9 8 7 ^dtiCynthia Carmona ^t££9 
#mm<DWti m£gZffl&mbi>*lZtl:<>X^Z> (Cynthia 
Carmona and Gregory L. Gray (1987) Nucleic Acids 
Res. 15, 6757) 0 
[0 0 0 4] ***tt3 3 6fi©7;;i^^^ 

St22i-2 5 6) (^/pyy-r^7^^i-7 
[0 0 0 5] WiS^b-c^figWSftt^+^fcS^fc 

[0006] *^t^^t h^/^f^^te^a 

^/^i✓^=l^§^5S^figSlLTV^5 (#51^5-3 2 8 
9 9 2) 0 ^tt h^/^=^^S:*:»aS«3a.*T?i«'&® 
St braaS^fcffilf-^^rt, S. aureus V8^n7" 

cS^l/TV^ (Kazumasa Yosikawa et al. (1992) Journa 
1 of Protein Chemistry, 11, 517-525 ) 0 

[0007] ^<dx o\z.*wtmmfci$\^&<<Dmft&tz. 

hfrfrt>t>T, S. aureus V8t*©i«*ffi^e>»*!SHT 

^&fc«>, (i) a*^flfe^^ p n7 L r—-if^aftL.rvN 

5^^ (2) *«RMi:#x.&ixS«^b»*SSrfTftt> 




(4) 1 8 7 0 9 4 

6 

ftWti&tebte^zk. (3) iStiBT&Sri:, a^j® 
[0 0 0 8] 

<£>*Ky ^;7^ F\ #JxJ£S. aureus V8^n — if 
«S. aureus V8^C2 T^T— ^SrK5gi~5 r i: f*W9B±*5 

10 [0 0 0 9] 

tfS. aureus V8t$<J; 9 S. aureus V8^°ay^T — tf<D3&£s 
Jfi, «l^t**:»(fiS:ftffli-sri:^J:»). A*{-, b£> 

[ooio] -jrij:. t^if^sta?) awi-r 
20 ss^fcsKy^^ Y?&m±<D*kft j &9M. tsbiazn 
^-r^/^ se>tcf*»p.**t^:B»#y^^Kx 

[0 0 11] U^L*^??. BW^-rs^y^^Kx 
tt«aK**tfi»^«a«^iKi*bt>Srii:»A#«:»fiK 

30 vvrte, BW#y^^KX««eW*te©SEeKi:^ 
»&fi6«£L-C#9M£b«>. it Aft: i: ^T^JM®* 

-tff*S-A*i-S*^ffffl-rS- t^T#*v^ itAft^r 
¥ftf£U #Aff^^:|8W*brv^S^e*ft 

[ooi2] b^L^^b. aw^y^^Kx^ae 

^S-AftS:^dci-Si:ttl5fc*V\ £<z>tasfc»£\ 

t C5|c«SflJJc:{S»^^ K£ri£*£-rs ^ i ic: J: o TESt-^ 

ge«t^rict-5rt^j:9ttAft*®rit^u«)So 

^^S-^T*S. aureus V8^n y^T — if ^Ail- L^t>*6 
[0 0 13] *i\ **W#fe«S. aureus V8^n^T 

50 gtt*#fc/j:v«^aefti-<ts*a.*ffi* s is«^&s 
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Tb*V^B<Oit*^flCifcb*:*^S. aureus V87°nf7 

Bt^«e)5 a e>te07 p n-7 t T— ^SrfflV^TS. aureus V8>^ 
y7t-^^^*fTftV\ fiH4?B<Z>S. aureus V8^ 

[0 0 14] &bfcz<om&m&ib*b<DWy\til,\z.m^ 

fco SflBi^S. aureus V87 p nr-T—^«:f4a&-rS^ti«f 
*»*fcJ;54ij£«:, (1) *!»^cz-fe^tfflS^-e*> 

-5. (2) ^*^J-si£«{^jasip-rs 
=»*bas2c<*5. (3) ^c»«*m*T? 
^*Ufc#«<OiK-&«aS:*:»«*:*±i: Lt4SLfc 
V 8 /PrT-ifT^it^^^^V 8 /nr7-if^ 
A Ai" 6 att<D fc -6 V 8 7? n ^ T — -V^MfelZ * *^ 6 
WHSVS/nfr-tft'liS. aureus 

[0 0 15] ^fli^ompT^n^T— if AJ3§0^l8llIr5* 

y^T" — ^"T?&<5 (Keijiro Sugimura and Tatsuro Nishi 
hara(1988) J. Bacteriol. 170, 5625-5632) e Sugimur 
afftopT^PT7-fe?^fllL, 50 mM ]) VRJKfffJK 
(pH6.0 ) £r^2 5<C3 05>M^S/S*ft="efil^3iC^ 

y^y-u^ 7/^y-y^y^j;r;y 

[0 0 16] b£>U S*#aET (2M^±Olii 
ft) T*ompT^^^T--if^^^^^^O^ < t ^ 5^i-oV^T 
ktaftbTV^I^o ompT^n-^T— If WtfHR 5 
ri^bMi^T'lfAfti^L'CS. aureus V8^n^ 

r — tf #a:i-5 r. t ^H^ 0 

[0 0 17] -(DJ: 5 i-bT^otL7t^[®^(-^^^ 
JH^LS. aureus V87°P irT — fe?<OBfr&S6 * »X?§{fc * it 

£ 0 r^*ft=T"eompT^p^r— -^^Stt^ftWp-e^T 

V^fc&ti, iK^fifi^feS. aureus V8:7°n t"X— if 
«0 9H1 LMompTT'tf y~T — if ££>T?f«£V^ 
£\ £ «9 fcfcl£*WcS. aureus V8^a^T— if 

aureus V8^°n y^T— if ^ftf^^^ i?;x~T*£j^ 



(5) ^W^P8- l 8 7 0 9 4 
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[0 0 1 8] #«91S:8i0M-5o S. aureus V 8 

^ n x r — (omm^mfr h f&$&m son ssas 

[0 0 1 9] ^^X\ Staphylococcus aureus V8W (AT 
CC27733 ) ^?>?fe#,flcDNA Sr^HItU PCRS:fi 1 ^2 

9^ h^^-if^^^a^e^^^K<i: L-fc 
9&L'? ; 7*% KpV8RPT(+) *5j:l^pV8RPT(-) St^KI, 

20 tf«»ffaEeaeT- 1 v s ^nfr-^»#i 

(I *fcl*II) ©B^y^-^f Kl&fiL 
TompT^n-rX-if OB^BfT ^ J »K5«-CS>£ T 

[0020] rcoj: 5^-7*^-f ^SttfciB^aa^*. 

S: Ttf *t fiompT^ nf7 —HffiffliiiM 6 ^OW L , ^:J3& 
30 ffij3-^f^^ ^R^frfiSi: V8/P77- ^ 

KJM101 ^r^^i: bTIPTG (-f y/n tT/U— j3 -D-^a* 

[00 2 1] »»«*««*<Oi«»4*Fb<fiT 

bTV^fco SDS3sKyT^y/UT^ K^/U«ft»»l«fe^ 
<fc6»ffT1ii^ia^ s ^^,b7^V8^a^T-if 

(1) *^fie^*iRffitt«r«p*>«*<Oit?iRaS*:gi# 
^^f^<t, SbJc: (2) »^aao»aifc*#Kfi 
v^i^V8/pf7 -if 8f ±mjjfe t LTfj; 

[0022] mu ittfe^iB*^e>, (i) n*«#j 

■^-b-CV^^V^ffitt^fcs- (2) C^fflCO 

50 y tf- hga^j^^^^v^^^vs^n^r— ^r* 
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t:i^ie^bv87 9 prr- tfgp^^iegfb, y^ 

[0 0 2 3] (1) in£<£>A]3IB0-#9^ # 

C^f- (Nucleic Acids Res. (1988) 16, 358-358 ) E±3* 
COT ^ / ^> K3 ' — ^J** h?^7*7- 

K3' — h9>^^^^7— ^®a<0—|a5*:f*Jrai- 
[0 0 2 4] (2) ^S$Hfc»^ief^f)V 

BU ffiSttr ^y»»<^WISr«JWfi-SompT-e«]Bf S^ir 
[0025] -^^T% £JLh<z>J; 5WHS^^£^tt 

mmmm^y^^ k<d**k:##u *mmB-#7* 

y3i/K3' h^^^*^— fe?<£>— SB*!^ 

(^T> V8D^airfBgt) ttW3*(DV 8 
r<DV8DON*««Ji:C**B«Jf*R6 y 

[0 0 2 6] P V8D&frf5;fc»BSjM101 «:««U IPTG 

h ^£>j»£« a \ttm&<om a» «r»#i*i lt v > 

/c^^ ^SDS PAGE^«fc5«P«f^?>Wb^ic:*ofco ito 

t\ v 8 Dae©c*a*iicr ^ / = v' k 3 ' 
* * h 9 ^ * 9 — tfs a o-a^s^-r s r <t 




(6) ftffi¥>8 - 1 8 7 0 9 4 
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[0 0 2 7] 8MCDfiUIi«:/B^-C£f 
AfcSr^I®ffcU 4MRSf»£j;:*rRU 3 7tT2B| 
M-f V^^— hfctfttofco AJJiS^ffittompT^c* 

#9^ hi^— V8DI6, ^JztfTS/^ 
y^VF3' -^^^ b9>-^^^9— i^^a^—gRiC 
-tiX-P*ttBai"S 1 2 KDa, 2 6 KDa *3j;tJ*2 2 KDa <D'< 
10 ^KSr^fiJEbTt^^ir^SDS PAGE/»«f t^«t 9 W?>^^ 

[0 0 2 8] — ompT4ca^att"t?*>SW3 1 1 0M 

^yrai^tlit^f, iil!^a£#SfftW£WL-T^ 

S<7>tt*»»rtHi*©ompT^fcSr iSr^ej^^*o 

^bt^:ompT^cJ:l9^|#SWi-§]^f^ttTV^^r ir^rSg 
B^Sfcfe, SDS PAGE^e>V8DSS{-ffiSt*S2 6KD 
a (ZV^KSrSDS PAGE^^/^fe-SO^WU N^fflT^ 

y ^sa^ij *■ * ife^^Reyy^ — ° ^ k© t ^ 

[0 0 2 9] f£oT, »^S&RXJ^Xmm^tEit<DoiapT 

■Jkt-T— -feftt. »^»fp{^J:9*fifi;i-Sit»«j©*tA 
J:S»A#<^»fls«, 4MIi«TT^+»i:Si 
BrT 5 n £ -5 i ^ 5 r £ tfs#$BW{:: <t 9 SlfctB 

*>ntf aett»j^*fi*Tff s ^ t v 8 D^a^ y 

[00 3 0] ompT«I»fR/£«^WWSr 0 . 4 M y >^^^7 
y^<j/7r- (pH7. 5) -C2 0fflFK*#^ tK 
tl^ttllto ^©ftfptJ:!!)V8DSatt»2 0 

%y 7^-/^7*^ ^^s*b»*gtt^iii«^se>*tfe 0 

CCD^f^^^^^^SDS-PAGEl^^^^flf^tT^^ 
40 1rZ>m&X&>oti 0 mny ^f-f V^StfcDihV 

KBft^sadsfiFffi-rs^, y7t-/^^ ^ 

[0 0 3 1 ] l^ftf^^^ttM^^otV 
8DIfi^^g^ aureus V8^°n —if ^ 1^1 — 
50 fcSKB»as*>sa>if J^SrftWLfc, £S 




11 

6 fiX^S* IhJ bSR4#Mt£ Sr«po*^s 0^ ^ ^ ft 0 
[0 0 3 2] S. aureus V8^°^ f7- tf*^«tt£>£r A 

igflJM V 8 zfnTT— tfa^SrjgfiLT ^^y^VK 
3* h7>^7x7^lSO-^^(Di^I 

<fc 5 SSttflsa* fi - 5 ^ k* b ^Srtft W b fc„ 

[0 0 3 3] #«flf fell ±IOV8/pf7^1 

Sfc^SS£38S."t*57 p 7.*^ K(pV8H, pV8F, P V8A, P V8 
D2,^5J:^pV8Q) £PCR 8fei»fi^^ = <fc 9 
^MLfCo ^JUmtfcJMlOl (crttbo^ 0 ^^^ KSrTKK 
l£*U bfc, #b*bfc*««r»*bIP 

TG*:fl|V^T»^B|3»Sii:^:^r.>5), mji£<£>pV8D, pV8H:fc> 

I^i^V 8 7°Pf7-^tt«fe bthfz. 0 
[0 0 3 4] ^oT, V8 7°nf7-tliftie^i 

eusV8/pf7- tfaeON*S8j&»fe2 1 5#g<£>T 

«j^y^<^ KXfiSaHi: LTV87 P nr7»f^l 

8i«:«l<Z> i iftzK y -sy^ KXtefi £ RKJSJBi- 5 - <k i- 
£9. 0fa<3!>B«J7Ky^^KXf*fieKS:36*i:<» 

[0035] ^ot, *asw«, «»#y^^Kxw 

Kitten- ^r^m^ii:, ^m^'MM^^fe^ * f7- 
#6 £ £ &«f» £ 1-5 B y KOjRjg^S^IH 




(7) §i?8 - 1 8 7 0 9 4 
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[0 0 3 6] *#WfcJu B^Sfita (1) A- 

L-B, XKtit (2) A-L-B-L-C A& 
TJ«Ctt««#y-<^K, BfiBM^y^^K. Li* 

§)»fbTS^g4^a^^SW^y^7 P ^ KBS:#5i 
^Kirti. fui£<£>S. aureus V8^Pf7- J £ fcJ&IIX-T, 

^t>\ -tr^u^>, ricS^/^^, ^vv-^y>\ jotScg 
>\ f y ^*=f^ai-^^K (glp- 

1) , ^/^=f>-fil^^K (GLP-2) . sf/UJ}^ 
ism^zftf- K (7-3 67^ K) , = l/v^ h^f^->, 
^V7^f^^'>fyr^f>ft;w#Jl^f K (va 

soactive intestinal polypeptide ; VIP ) N 

[0 0 3 7] TSft7f7 I hiNf ^7-^ffit*ffc# 

20 y ^-^f^~ K (Pituitary adenolatecyclase activating 
polypeptide) , V V 

BJ^^JR^/U^E-^ (PTH, PTH (1 
-34) PTH (1-84) ) , K • KXf*J 

1/ * y&^f v'V (peptide histidine isoleucine ; PH 
I ) , na-n^/f KY (neuropeptide Y) , -^^^ 
KYY (peptide YY) . /^l/7f ix^ • # y -^T^ 
K (pancreatic polypeptide) „ V^h^^^^ TG 
F-a N TGF-0, ttftfifcfiH^ lftjf£^*Nf&j$£ia 
30 -^F- > !l7^ ^n^^^v, ^Sltt^N y 1>^*JR 
^Z^^ K (ar trial natriuretic peptide ; ANP ) N B 
-MfU^^^ 5 ^ 1 K (B-type natriuretic peptide ; BNP 
) . C— MJlJ^^^^ K (C-typenatriuretic peptid 
e;CNP) , T^v^^^v-V, flH**»a*#IS^ 
(BDNF) Mi-, «^t*B*. «ifiKEX2x>K 

[0 0 3 8] *5£W^*5ttS»*LV^li8aS£ bT 

BW^y^^K^agi4#y-^^K-x?fcs» 
^« t< f^^iM^tt^y ^7 p f K^^itfes 

maiirbTtt, @ y -t/f k^i a ii 
or. Bw^y^^KSr^jsMta^iB'&aetbrs 

»-&afiS:nrflWfcb, '^K««4: 

ii«rtfil47 p pf7^t§]it6 ^1 1 id J; 19 g ^ 

# y K&iK'&fi e <t 9 s a w# y k©« 

50 [0 0 3 9] JE{^^fife<^#*Lv^ffifiii: ttli, g«j 
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att«Biatwa*uiK'&He*r»«ufe«. assail 

[oo4o] wy^fhu g»#j;^K© 
*fw#^stt««#y^;^ k£<d»^«s£lt#s 

[004 1] y ^^m. Bftatfy^T^K© 

<t ^ wsw^BWStb-sasfftSr^r-fs y k 

y># — £^k+^*. lo^yy^ — 
^2-5 o^»r ^ /»«s^e>*s^y k-c&s 

[0042] i»^aet^wki"5»^<o*ttiflt>w^ 
[0043] ^fc N ^aiwtt^jBBjias^rtffitt^p 

^r— tf&ffl^TlK'&fia J: 9 BW^y^^K*SJ»f 

y-<^m#^»^s*bS^Btt*v^ gp^, 

*fl§® o m p T xT— fef^£ W£ r £ 5 D 
*3t, Bft#y^/f m2 0~8 0 0©7^/K«S 




(8) WNIB^PS — 1 8 7 0 9 4 
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TOUJfiM-e^i-J: 5 t-S. aureus V8^n^r— if&T>* 

[0 0 4 4] 

tl5*fflv^fcBW#y^9 1 K^>s^5fi*^fe^-*5v^r^*, 4$ 
iiv8/pr7-fi«^fi^ 

[0 0 4 5] (i) iK'&sa^a^y^^K. @w 
io ^y^^KS^y <^K^e>*9, sr«« 

#y-<^KdS*:l»»**^>/3-^f7^ tfft* 
^ y KW/Xtt h 7 V^/f/V 9 0 3**©7 

y^^K-C*>9. SKBW^y^^MSS. aureusV 

s^^^r— t?«SMrca>9. 3tt««3«y^^Ki: 
SRite^y^/f KoH<^s»y <^ k«« 

±M»rt a 7^ r — t? J: 9 (IB* £ *t 

5SK^Wi-5 y — <^ Kffi«T?*>5, ^Kltt^ 

20 ±mmx-hh^mm^mn^^. 

[0 0 4 6] (2) S. aureus V8^n f T—*iffl&fcf£ 

^mvkm<DvtMx* a mk^x a s 

(3) SttBflcSrflHfeU Stti»^«a«r»*lb^«, 

BS ft: f^^tt^ n x T —if T* & £ ^BiKompT:/ n ^ T — ^ 

(4) SK»^Ha«r3Ettfflm:9 FT*ft:U 

[0 0 4 7] (5) nmmk. ^BBSompT^P^T— 
<D}^^»ars**B*"eKttffl©»«*rT»fT, -hie 
y >ti—<^ K««*S»/nr7- t?T?i3!J»ri-5 ^ 
30 tin* 9 B»#y^:^K£l«£«aJ:9#5Xe, ^ 

tf^^^^-e^> 5S^^i?"es>*btf % a^@W/Ky-<^ 

[0 0 4 8] V 8^°n^T— if^^y 

40 sr^^o £^i-. ^Wr^b^v8^p^r-^si 

[0 0 4 9] 

mmrni sir. mmmK^^x^m^m^ir^ 0 

l . S. aureus V8 /p "rT — if jt^^-^mgB 
PCR ffi(d<fc9 V8 ^a^T"ifMfH^^¥8f^^/"-^. 

aftSi^TV^SDNA ifiSBa?iJ^S^#, PCR Set;:* 9 » 

e^^^ttsrffo^o Eii ^(b) ^-riayasrWFosa 
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i , 11*3*0*111 ttiai (a) {^-rvs^nxr— ifite 

^HSflEl^ajTSU 5'ffl]lUiXho I $>£W*Sal I Um» 

[0 0 5 0] Jayaswal, R. K. (J. Bacterid. 172: 
5783-5788 (1990)) <D%m^£Y)WMfSX8k\*tz.*9 7 4 
pny^7 • TjV'!?^ ( Staphylococcus aureus ) V8 
t* (ATCC27733)<D^fe#£ ^;tX^<£>PCR ^y^f^r — £JB 
l^TPCR £rfTofc 0 1.0 /iMc^)/7^v- 1 // g ©jfe 
feffcDNA, 50mM KC1, lOmM Tris-HCl, pH8. 3, 1. 5mM MgC 
12, 0.01% -fcf^>\ 200 /iMOOdNTP (dATP, dGTP, dC 
TP, dTTP^^^te) Srg-£f50/zl 5 

h^TaqDNA xK !J * 7 * «S*H U 94<C X 15)-, 72 
^ 2 55<C, 2 5><£>PCR £301M ;?/14t ofc Q 

[0 0 5 1 ] -ecoMm, zfy^^—i b~fy^^—\\xc 

0.8kb) ^s#5>ix. ~fy4 ^ — I t^94^—lll 

9 N ^v^aE?ij*5j:tjty tr— b@a^j^^<v8^n^r 

— tffcfi^ (V8^n^r-^it^^ft: II, 0. 7kb) 

u suprep-2 {m.mm («) ) £ffl^T»KL.fc«, «j 

IB»*XhoI*5J:'05SalI-eeiBrU. Xhol, SalI©«6*5R«B 
^t)OV8/nf7- ^BIWfrae^BfW' l*5J;W II «: 

[00 5 2]IM2^ ^m^<^^— pV8RPT(+) $5* 

i>pV8rpt(-) <d^mmi>icv8^p — ^mm&^m 

*SIJfiffi|-effll^5pG97S4DhCT[G]R6 :WRK/3— #7 
^ hv^—if|8*ft;£ t h^7/l->h^Vtrf^(hCT[G]) 

TO^.*^ Kp BR 3 2 2 t^7^^ K p G 9 
7S4DhCT [G] <t0f^riti-5ridS-C#S («rBB 
?5-3 2 8 9 9 2 % XtfB2#I) 0 ^y^^ KpG 
97S4DhCT CG] ^tttS^lfW3 1 1 0#fc 

%Rff(CEscherichai coli SBM323£ LT 1991?8^ 
8 0^WKS*bT*59. gK#*»XW*W!B 3 5 0 3 

(FERM BP-3 5 0 3) #tt-^ ><5 0 
[0 0 5 3] PCR ii«t DftfehfeVS^nrr-^ie^ 
Sf^# 1*5 it* II Sr»»£-*i:§fc«>, P G97S4DhCT[G]R 
6 SrXhoIdS^t^Sall-efeaU, t b#/^> b — >-ful£<$ 

m^mziK^tzmk BfK"(3.ikb) **^y^««»S6 
MJ:!9W8!Lfco r<7?DNA Bf^-i:36{J:#&nfcXhoI. Sa 
ll^tt^S^toVS^n^T— ^ate^»f>T-S:T4 DNA 
y#-i?(;i£9iii|gU JM101 ^Kte»*=fTV\ V8^ 
nf7- ififie^P^fr ^>-^£*L7hpV8RPT 
(+) , ^iTO^nfT-^lfi^Rift Iias^n — 
~^S*tfcpV8RPT(-) SrffiHLfc (0 3) o 

[0 0 5 4] t^zfy^^ K©f&±B£fc:teJM101 tt (* 
KtSf*, «>LfiS}i5S («c) . In Vitrogen Catalog N 




(9) #$W8- 1 8 7 0 9 4 
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o.c660-00««fc!9A*"C#£) SrJHV^c 0 r^^^ 

4{d^"t*o JM101/pV8RPT(+) :£*t>*JM101/pV8RPT(-) £ 
•etb^ettlOOnil OLBigift (0.5 %g#-@:^dr^ 1.0 %h 
U^h^, 0.5 %NaCl) «rffiV^37 ( CT0D660 #1.0 Mfc 

(IPTG) &*<»jftSE;dS2niM J; 5 i^JSSD L^mcO^ 

10 flei-JS^KidJ: 9 0D660 # 5 i: * S J: 5 i-TE 

^S^r — (lOmM Tris-HCl (pH8. 0) , ImM EDTA ) \ZM 

[oo5 5] *mmm*m^mmm (ceiiruptor; m 
mmixL m) > i2ooor Pm , 5#a>a^#«K: 

fflbyto v87*tt— v<D?£&m7£\az<&f&mn (z-ph 

e-Leu-Glu-4-nitranilide ; ]) y^-WA>f Ath 
SO SrfflV^fco 940 m1 CQlOOmM Tris-HCl ( P H8.0) ifg® 
^(3120m1 CDlOmM Z-Phe-Leu-Glu-4-nitranilide^^ 
20 (DMSO^ffi) 40m 1 <Pfi»*iftSr**nU ^ 

S1.5 4>Pfl<z>R/6JcJ:S405iim OT^K±Mtin ^rffiU^ Lfc 0 S'J 
^tc:^ 0 3i^^*StfU-3200^:ffiffl Lfc 0 

[0 0 5 6] JM101/pV8RPT(+) *5j;^JM101/ 

P V8RPT(-) j en&OSft:«fc!9B)«Lfea**iR{J: 

— h@fl^J^^^LT^^>pV8RPT(-) tr^o^T^^tt^ 

fetter i: ^b^mmn^m^mxaf^^t t> 

30 *JPJb7t 0 

[0 0 5 7] JM101/pV8RPT(-) tKjM101/ P V8RPT(+) 
^^jS-t-SVS^n^r— tfR^fls: I *5J:t/ II <D^MM 

t*ffi<. sds — 4fyr^y/i-r^ k^/u«^*» (sds- 
page) T^^-o K#*a&■t?#3&v^r: kfrh. »!Ha»f^ 

rt-e»a LfcV8^a *rT—*i m^fc&WZ. t o Tifc^EW 
40 [0 0 5 8] glfeffj 3 . ^^,^<^ pV8D<PffiK 

^i-^y Ma^i<7)^mj^EcoRv ^fpffis:fflv^fc« 

[0 0 5 9] V 8/pf7- ^Bl^flc^SS^^^^ K 
PV8DWU5 {^^i-^mg-ef^KLfco pV8RPT(-) J: 19 Bgl 
50 II-Sal \W¥\ (3.0kb) 3oJ:t/EcoRV-Bgl IlBfK* (0.7k 
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b ) t«»t, P G97S4DhCT[G]R10J; 9 Si®! LAcNar I-Sa 
1 I Wifr (0.2kb ) ^a^^^^-^t-^^pVShCTCG] 
SrWfco **5, pG97S4DhCT[G]R10fi_h|E^>pG97S4DhCT 
[G]R6 irf^mt-^y^^ FpBR3 2 2fs*7s\% Kp 
G97S4DhCT [G] <fc 9 f^SI"* £ t ^T*# £ 
5-3 2 8 9 9 2, Xtfi 2 &ffl) 0 
[0 0 6 0] #Cf^ »e>tbfcpV8hCT[G] <£>hCT[G]gI^ 
(0. lkb BstE II-Sal I tRX) 2rpUC4K (Vieira, J. an 
d Messing, J., Gene 19, 259 (1982), Pharmacia Ca. 
No. 27-4958-01) <D7 % f if ^ =^>K3' -frxfth^ls 
*7^7-^mfc*mt&&^&0.8kb Smal-Sal Igf^i 
A*v**.pV8DSrf^fi{Lfco */7^^ KJ: 9 3l§I,S;h,£ 
vs^p^r— ^RWfr^i»^sail(v8DBl!'&fieK) 

[0 0 6 1] #»<£S6«tt\ V8^n-rr— ^©N*« 

y-^Ii*^ <t^r ^ y ^> K 3 ' -^^^hy 

>^ 37 ^ 9 -if SiJ^^r^ttiH^SixfeWjS*: t> 
0 0 R6y iofr — te«T£>K^k SP^>. RLYRRHHRWGRSGSPL 
RAHE (m$m-&: 1) S^fiTU SRE^JcfCORR^**^ 

[0 0 6 2] IM4^ V8D i^af^il 
SKfcMJ: 9 p V 8 D tff J M 1 0 1 

(JM101/pV8D) % 100ml OLB*gi&JdT37^-eOD660 flSO. 
6 IPTG^r*^S^2mM let* & £ 5 izWM 

1t 0 #BSttctf>»£\ JM101/pV8RPT(+) :fc£U\JM101/pV8R 

pt(-) o>£5\zm&m&R<D&&<Dffimtmzm#&& 

[0 0 6 3] *fca»«^J:!9B#rt{c:ttitAflcS:?gri(; 

% SDS-PAGE^iBSSrH?^"}-,, R*«tf>Btf£fc:fe:60kD 
a C9V8D »^SeK^ia*S.bT*5 9. S^J^tbtttt 
Afr^^bTV>^/c^?F^iii^{-#ffibrv^^<b 

[0 0 6 4] vs^uTr—^mm^cM^mi^T $ J 

sf/Uzni/YZ' Yy is*?*?— if<£>— 

&*360kDa £>V8D Bt&S6«£A#M£27kDa ^ISSt^ 

5WtUTS y»ffi^J&W^fc£r*>V8D i»^5eS©N 

[0 0 6 5] IiM5^_ V8D ^^agCQOmpT^PX 




(10) WBB^F8 - 1 8 7 0 9 4 
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T— fcffci: a^ni? yislsjf 

mmm a \^ vr-mm^ x v # ^fc0<*£ lOmiwE^ 

flL 3S^»»JJiJ;l9»A*«r0«RUfco »&*tfc#A# 

J: 9»Att<Z?*»&tTo*io OD660 ©ffiaUOO 
5fcifrA#«rJlft>r ^iokTMfir*^ 150 /il £rg£I&blM 
Tris-HCl (pH8. 0) £r25/* 1, 1M v^;*^ Ix-f h —fr (DTT 

10 Lfc«, 500 /il i 5t-Jffi>r^-^*S:*D*., 37<C 

t?2 B#Pfl*D«aUfc 0 

[0 0 6 6] HI 8 A tt*DmBtfa^l6% SDS-PAGEOJK*"*? 
fc£ 0 *Dia«<^>tti|SK^f*12kDa . 26kDa , 22kDa <Dft=¥* 
Mto, hi/^Ri*. V8 

zfv^T—^mMfo, T%JifAs^*s¥Z* -^^^b 

S^i^So — *H8B fSOmpT ^Pt^r— if<£>^ 
St*W3110 M25 (Sugimura, K. (1987)Biochem. Biophy 
s. Res. Commun. 153, 753-759) V8D gjfc 

20 ^«est4r»a*^ #b*tfc»A*fc*tura«©»fp 

&ftofch(DX+&>Z> 0 ^(0^^±M<0 3-r><Dy<ls KttSD 
S-PAGE*K:tta^#fcV^£ £9. *»-&fia«<Z>? p * 
ir^yW^teOmpT /of/^f ( Sugimura, K. and 
Nishihara, T. (1988) J. Bacterid. , 170, 5625-5632 

[00 6 7] £ (ZlSDS-PAGE «t 9 26kDa <D'< Is KSr^O f? 

a bN *sst ^ y mnrnzm^fc t^^>. mm\ (rlyr 

RHHRWGRSGSPLRAHE) (E50#-S§- : 1) ^RRaS^^**^ 

±(D%£-^i-£ V . OmpT^ n^T -if <D X 0 /«Cii5*ffi 
[00 6 8] Iifi6^_ !&MV8/nf7- if (V8 

p) gpy yx—AsTjisy 

7v±y*s>y&m&<D&&fr$:Q.4AliV $J*/<*y 
7T— (pH7.5) -e20fflF*3RU. tK* ^~ bfc 0 
40 r.^)»fp^i; ^ffi&^V 8^n^T— if (V8D)^sy 

^^>^^20%T*foo^ 0 H9«y 7^-/1-7*^ v>r 

m^Wik<Oim SDS-PAGE(7)^mr*fe5o 
[O 0 6 9] m&ttV 8zfvy^T~M (V8D) dSy^^ — 

50 iai^v K«tB*i-So a<>"cy 7^*— /p^-f is if 
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«rtt b fc« <DW»tt»» *■ V 8 ^ p ^ 7 -if (V8D) 

zfxiTT—vwv) \tM^<om9n±^ ^mm<Dh<D{z 

[0070] SiML_ it Afra* g> ^ y y * ^ 

— t?(V8D) ©SK^SttSr^S^fc^ilttSEi-S^: 
Sftttt f^/^>h^yt5ift: (hCT [G] ) (Djife 

iirhCT [G] £ £tt Hlfc «: fi 1 o fc 0 

[0071] mm^m^^tz.^ F^^>h^>i^ieg 

T[G]^/l^ * yg^ftS y — LTR^Stb 

% ^m^m(D% /UT$*i//um<Ds<zf7- v%g&&mm bhc 
K-rsae^srfi'-rs^^^ Kttm pG97S4 

DhCT[G]R4(#M¥5 - 3 2 8 9 9 2 #HB) 5 £ t 

[0 0 7 2] lOmM Tris-HCl (pH8. 0), lmM EDTA, 5mM DT 
T, 2M mmRXf 10mg/ml(7)fc h^/UV h^yi^lSS 

T1.2 fig ^tt{:ffiSt5M^V87°PfT- 
-tf (V8D) SriDiSO^-Cl B#IHRj£bfc«, SOS*&£t. a 
i«*^nvF^77^ (0. l%h V 7/U^nft«(TF 
A) i:0. l%TFA/50% Tir h ^ h y /u^tm^tzWMMSt^ 

[0 0 7 3] WMV8/nf7- t? (V8D) fiJI7 
m'<# — >&7Fir 0 iMV8/nf7- t?(V8D) 

[0074] MMM 8 . vs^p^r— tfg>cag«8<l»J 

V8D »^Se»^Jt-<. V87°pt7- tf»<OC*ifiHll 
as 2. 3. 4. 613W87 ? ;if:^MLf:I§I 
6K*^jKi-5fc^ HHl^^-TPCR 
bfc Q 37? y^#Sb^^^^C0^^SR(V8F^ 

^fiK) *=»-K"t*5pV8Ffi«TOirft{2:J:9f^«b 

fc 0 ^°^>r^-b iiKb) td^bfc^^r^— i «:/b 

V\ mMDM i b-CllJEffJl -efPKbfcpV8RPT(-) *0. 
1 Mg fflKV 8^n^T— ■^»fi J f'«i]<OiSi|BS/£*:tf 




(11) WmW-B- 1 8 7 0 9 4 

20 

ofc«, EcoRI ^Jct^SacI Ti2J»rb0. lkb OifiC^-Sr 
^SrWKb^o 

[0 0 7 5] ^7°7^^-h 
MDNA £ bTpV8D£:0. 1 ^gffi^TR6y IB?9t 

ffi©it*IR/S&tTo*:«. EcoT22I *5J:t5SacIT^Wb 
0.3kb c^aeT-BfK-SrWMbfco **3PCR f*jl*«i<E> 
3H4=l-t£ofc 0 r(OJ:5i-bT#fe4xfco.ikb <t0.3kb 
<Djfi^<tpV8D<Z)EcoRIHEcoT22I »Wt (4. 2kb ) ^rifi^ 
10 b P V8FSrfpjStb^ (012. I2l4#fig) 0 ~fy4^~*> 
c, d, efcJ:^?^-^— g i^Ol^Tfc, PSMP ({i-b 
pV8H ^ft^i-oV^T^SacI Oft*? 9 *dNdelSrffifl|) 
S:=fT5 ZtKX V pV8H, P V8A, P V8D2, pV8Q*rfMKb 
fc 0 ^frh<D7y*^V<DWm^m\^tz.7y4-*-t 

[0 0 7 6] pV8H : ~fy>{~? — a . zfy«f~<? — I , pV8R 
PT(-) *5j:t>^y^^— f . h N pV8D<7)jffi^ 

pV8A : ^y^^-c . 7°7^^-I . pV8RPT(-) *5<fct^ 
20 ^°^-f^— g , ^^-f-e— h . pV8DCOffl^t5^J:D# 
^nfcPCR jS«yJ:9^»o 

pV8D2 : rfyJ-*— d . ~J*y A ^ — I . P V8RPT(-) ^J: 
X$rfy4^— g , ^^-T^—h , pV8D<^»^-&fc-ti:«fc 9 

pV8Q: ^°^-f^— e . ~fy-4 ~^ — I % pV8RPT(-) *5«fcTJ* 

[0 0 7 7 ] rtb^>^^^^? K^fettHJ60i|4"e^b 
ifeV8D ia^MeRi-M:-<. V8^Pr7-^OC* 
30 *g|5^^^^tb 2, 4, 6. *3J;T*8 T^/»»»t# 

Sb^ciK^ffeK^aistts (Hi3, mi4#^) 0 jm 

101 m^^tib(Dy P 7 K*3K|fte»bjatffil4 IrI 
CSfcfP^J: f?#i»^«a«<Z>5Hft«:»l-<fcie*S:Hl3fc 
^■f 0 StAft=OJgfjclipV8H, pV8F^o<fcU? P V8DtC^i6ib 

t'Stifesiatfeiv 8 /Pf7-if^y /^-rV v 

^^«^i:«/c 0 — P V8A, pV8D2, pV8Q (O^ 

40 [0 0 7 8] ^ttbcD^^^? K<©#-&, ^^b/cffi^ 

^S-A*«:?griEb*v^JgHi:%x.e>*uS 0 t4b%V8 
/pf7-f=Sr^^ieSi LTM^«(^ 

mmm*&~ biB5*sim**v^ t^ipjiHbyto 

[0 0 7 9] 

50 [^ogdJP:] *^Kt-J:«9 BW^y^f KSr*i 



(12) 4#H^8 - 1 8 7 0 9 4 

21 22 

^SSW-efiaW^y^^ K£ LTS. aureus VS^u^ ifi^'JS^ : 1 

[0 0 8 0] * 

Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser Gly Ser Pro Leu 
5 10 15 

Arg Ala His Glu 
20 

[0081] mm^ : 2 xm<om : mm 

la^ij^M : mm as e^j^isk : n a 

ssm 

ACCGCTCGAG GTTATATTAC CAAATAACGA T 31 
[00 8 2] E5«#-g- : 3 ★ : 

E5U<^SS : 3 0 h^nv?- : ffg^ 

e#i<e>S! : mm ★ 20 sa^jos^ : mdn a 

CTTAATGTCG ACTTAAGCTG CATCTGGATT 30 
[00 8 3] : 4 i*m<DWt : ¥^ 

E#I<£>ft£ : 3 1 F^^: ttS^ 

la^ij^M : mm & mm<omm : ^dn a 

TCGCGTCGAC TTATTGGTCA TCGTTGGCAA A 31 
[00 8 4] mmm^ : 5 ♦h^> ? -: 

E#i<z>ft$ : 3 4 4 mmnnm : #y k 

E3*j 

Met Thr Met lie Thr Asp Ser Leu Ala Val Val Leu Gin Arg Arg Asp 

15 10 15 

Trp Glu Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Asp Ser Leu Leu Asp Ser Asp Leu Pro 
65 70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser 

100 105 110 

Gly Ser Pro Leu Arg Ala His Glu Gin Phe Leu Glu Val lie Leu Pro 

115 120 125 

Asn Asn Asp Arg His Gin He Thr Asp Thr Thr Asn Gly His Tyr Ala 

130 135 140 

Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly Thr Phe lie Ala 



(13) ^m^S - 1 8 7 0 9 4 

23 24 
145 150 155 160 

Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr Asn Lys His Val 

165 170 175 

Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys Ala Phe Pro Ser 

180 185 190 

Ala lie Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe Thr Ala Glu Asn 

195 200 205 

He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala lie Val Lys Phe Ser 

210 215 220 

Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val Lys Pro Ala Thr 
225 230 235 240 

Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn He Thr Val Thr 

245 250 255 

Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp Glu Ser Lys Gly 

260 265 270 

Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr Asp Leu Ser Thr 

275 280 285 

Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu Lys Asn Glu Val 

290 295 300 

He Gly He His Trp Gly Gly Val Pro Asn Glu Phe Asn Gly Ala Val 
305 310 315 320 

Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin Asn He Glu Asp 

325 330 335 

He His Phe Ala Asn Asp Asp Gin 
340 

[0 0 8 5] E59#-l§* : 6 n^n^: 
BANJOS £ : 3 9 2 $&H<DWm : V K 

mm 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Arg Asp 

15 10 15 

Trp Glu Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Asp Ser Leu Leu Asp Ser Asp Leu Pro 
65 70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser 

100 105 110 

Gly Ser Pro Leu Arg Ala His Glu Gin Phe Leu Glu Val He Leu Pro 

115 120 125 

Asn Asn Asp Arg His Gin He Thr Asp Thr Thr Asn Gly His Tyr Ala 

130 135 140 

Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly Thr Phe lie Ala 
145 150 155 160 



(14) 




W^^8 - 18 7 0 9 4 



25 



26 



Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr Asn Lys His Val 

165 170 175 

Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys Ala Phe Pro Ser 

180 185 190 

Ala He Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe Thr Ala Glu Asn 

195 200 205 

He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala lie Val Lys Phe Ser 

210 215 220 

Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val Lys Pro Ala Thr 
225 230 235 240 

Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn lie Thr Val Thr 

245 250 255 

Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp Glu Ser Lys Gly 

260 265 270 

Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr Asp Leu Ser Thr 

275 280 285 

Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu Lys Asn Glu Val 

290 295 300 

He Gly He His Trp Gly Gly Val Pro Asn Glu Phe Asn Gly Ala Val 
305 310 315 320 

Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin Asn He Glu Asp 

325 330 335 

lie His Phe Ala Asn Asp Asp Gin Pro Asn Asn Pro Asp Asn Pro Asp 

340 345 350 

Asn Pro Asn Asn Pro Asp Asn Pro Asn Asn Pro Asp Glu Pro Asn Asn 
355 360 365 

Pro Asp Asn Pro Asn Asn Pro Asp Asn Pro Asp Asn Gly Asp Asn Asn 

370 375 380 

Asn Ser Asp Asn Pro Asp Ala Ala 
385 390 



Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Arg Asp 

15 10 15 

Trp Glu Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Asp Ser Leu Leu Asp Ser Asp Leu Pro 
65 70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser 

100 105 110 

Gly Ser Pro Leu Arg Ala His Glu Gin Phe Leu Glu Val He Leu Pro 



[0 0 8 6] m&m^ : 7 
K^IOfi* : 5 3 2 




(15) 



^P^8- 18 7 0 9 4 



27 



28 



115 



120 



125 



Asn Asn Asp Arg His Gin lie Thr Asp Thr Thr Asn Gly His Tyr Ala 

130 135 140 

Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly Thr Phe He Ala 
145 150 155 160 

Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr Asn Lys His Val 

165 170 175 

Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys Ala Phe Pro Ser 

180 185 190 

Ala He Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe Thr Ala Glu Asn 

195 200 205 

He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He Val Lys Phe Ser 

210 215 220 

Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val Lys Pro Ala Thr 
225 230 235 240 

Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn He Thr Val Thr 

245 250 255 

Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp Glu Ser Lys Gly 

260 265 270 

Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr Asp Leu Ser Thr 

275 280 285 

Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu Lys Asn Glu Val 

290 295 300 

He Gly He His Trp Gly Gly Val Pro Asn Glu Phe Asn Gly Ala Val 
305 310 315 320 

Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin Asn He Glu Asp 

325 330 335 

Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser Gly Ser Pro Leu 

340 345 350 

Arg Ala His Glu Gin Phe Leu Glu Cys Gly Asn Gly Lys Thr Ala Phe 
355 360 365 

Gin Val Leu Glu Glu Tyr Pro Asp Ser Gly Glu Asn lie Val Asp Ala 

370 375 380 

Leu Ala Val Phe Leu Arg Arg Leu His Ser He Pro Val Cys Asn Cys 
385 390 395 400 

Pro Phe Asn Ser Asp Arg Val Phe Arg Leu Ala Gin Ala Gin Ser Arg 

405 410 415 

Met Asn Asn Gly Leu Val Asp Ala Ser Asp Phe Asp Asp Glu Arg Asn 

420 425 430 

Gly Trp Pro Val Glu Gin Val Trp Lys Glu Met His Lys Leu Leu Pro 

435 440 445 

Phe Ser Pro Asp Ser Val Val Thr His Gly Asp Phe Ser Leu Asp Asn 

450 455 460 

Leu He Phe Asp Glu Gly Lys Leu lie Gly Gly He Asp Val Gly Arg 
465 470 475 480 

Val Gly lie Ala Asp Arg Tyr Gin Asp Leu Ala He Leu Trp Asn Cys 

485 490 495 

Leu Gly Glu Phe Ser Pro Ser Leu Gin Lys Arg Leu Phe Gin Lys Tyr 



500 



505 



510 



(16) 



8-187094 



29 



[0 0 8 7] aayoi 

ga^lj^g^ : 3 0 

sworn : mm 



[0088] mm 

gS£lJCDfi£ : 3 3 

mmv>m : mm 



[0 0 8 9] gBW 

mm<Dg:£ : 3 0 

sm<om : mm 



[0090] bb#m 

%m<D&& : 3 3 



[0 0 9 1] IE^iJ; 

mn<o^ : 3 3 



[0 0 9 2] ga^ 

gB^J<£>fi£ : 3 4 

ga^M : mm 



[0 0 9 3] &m 

K5«<Z>fi£ : 3 3 

s&i<om : mm 



[0 0 9 4] SB^IJI 
Ifi^lJ^S^ : 2 7 



[0 0 9 5] Bfi?lH 
K?(|C0fir$ : 1 2 



Gly lie Asp Asn Pro Asp Met Asn Lys Leu Gin Phe 

515 520 
Asp Glu Phe Phe 
530 

HI- : 8 * m<OWL : * 

* ga?iJco*igi 



30 

His Leu Met Leu 
525 



ATCGTTGGCC ATATGGATAT CTTCAATATT 
H§- : 9 



3K 



m*\<omm 



sa^ij 



GACTTATTGG TCATCGAGCT CAAAATGGAT ATC 
If : 10 *m<Z>» = * 

★ ga^ag* 

ga^ij 

GACTTATTGG TCGAGCTCGG CAAAATGGAT 
If :11 

gfl^'J 

ATCTGGGTTG AGCTCATCGT TGGCAAAATG GAT 
If : 1 2 

ib^ij 

ATCTGGTTGG AGCTCTTGGT CATCGTTGGC AAA 
if : 1 3 fftDft : 

SB^iJ 

ACAAAATCAT ATGGAACGCC TATATCGCCG ACAT 

BB^iJco®® 

ib^ij 

AATATTGAAG AGCTCCGCCT ATATCGCCGA CAT 

: 1 5 : 

GAATGGCAAA AGCTTATGCA TTTCTTT 

: 16 h/Knv^- 
SB^J 

Asn lie Glu Asp Arg Leu Tyr Arg Arg His His Arg 
5 10 



: mmik 

: MDNA 



: ^DNA 



: mm®: 

: MDNA 



: mmvt 

: ^DNA 



: km* 

: MDNA 



: ^DNA 



: mmvt 



30 



33 



30 



33 



33 



34 



33 



27 



(17) ^g|3p8- 1 8 7 0 9 4 

31 32 
[0 0 9 6] BB^J#-*§- : 1 7 * b v>— : 

smv&z : i 6 mm<omm : #y k 

Asn He Glu Asp He His Met Glu Arg Leu Tyr Arg Arg His His Arg 
5 10 15 

[0 0 9 7] ga#I#-J§- : 1 8 ^ b : ffitfCR 

ga^j^ft^ : i 7 k?ij<z>«0B : #y k 

Asn He Glu Asp He His Phe Glu Leu Arg Leu Tyr Arg Arg His His 
5 10 15 

Arg 

[0 0 9 8] m$m%- : 1 9 ★ b *Kn v*— : ttSltK 

B2?'JOfi£ : 1 8 Wm<DWm : ^ V K 

Bfl^J^S : /Bfc * 
Bfi^'J 

Asn He Glu Asp He His Phe Ala Glu Leu Arg Leu Tyr Arg Arg His 
5 10 15 

His Arg 

[0 0 9 9] : 2 0 & b tfn : mmVt 

&&i<o&:& : 1 9 um^mrn : #y k 

mm 

Asn He Glu Asp He His Phe Ala Asn Asp Glu Leu Arg Leu Tyr Arg 
5 10 15 

Arg His His Arg 
20 

[0100] : 2 1 ♦h#P> ? -: 

ga?ij<£>fi£ : 2 2 30 ws.m<omm : #y k 

la^ijc^M : r % j m ♦ 

Bfl^J 

Asn He Glu Asp He His Phe Ala Asn Asp Asp Gin Glu Leu Arg Leu 

5 10 15 

Tyr Arg Arg His His Arg 
20 

[0101] BS^IJS-^ : 2 2 b^nv 5 -: 
®m<D£:£ : 2 1 3 KyOCD«jg : ^V^'f' K 

mm 

Val He Leu Pro Asn Asn Asp Arg His Gin He Thr Asp Thr Thr Asn 

15 10 15 

Gly His Tyr Ala Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly 

20 25 30 

Thr Phe He Ala Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr 

35 40 45 

Asn Lys His Val Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys 

50 55 60 

Ala Phe Pro Ser Ala lie Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe 
65 70 75 80 



(18) ^"^ «MJH3p 8-187094 

33 34 

Thr Ala Glu Asn He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He 
85 90 95 

Val Lys Phe Ser Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val 

100 105 110 

Lys Pro Ala Thr Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn 

115 120 125 

He Thr Val Thr Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp 

130 135 140 

Glu Ser Lys Gly Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr 
145 150 155 160 

Asp Leu Ser Thr Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu 

165 170 175 

Lys Asn Glu Val He Gly He His Trp Gly Gly Val Pro Asn Glu Phe 

180 185 190 

Asn Gly Ala Val Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin 

195 200 205 

Asn lie Glu Asp He 
210 

[0102] n&mW : 2 3 *F*o^: SMft 

%m<DM$ : 2 1 4 mm<omm : ^v^^ k 

Val He Leu Pro Asn Asn Asp Arg His Gin lie Thr Asp Thr Thr Asn 

15 10 15 

Gly His Tyr Ala Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly 

20 25 30 

Thr Phe He Ala Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr 

35 40 45 

Asn Lys His Val Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys 

50 55 60 

Ala Phe Pro Ser Ala He Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe 
65 70 75 80 

Thr Ala Glu Asn He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He 

85 90 95 

Val Lys Phe Ser Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val 

100 105 110 

Lys Pro Ala Thr Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn 

115 120 125 

He Thr Val Thr Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp 

130 135 140 

Glu Ser Lys Gly Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr 
145 150 155 160 

Asp Leu Ser Thr Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu 

165 170 175 

Lys Asn Glu Val He Gly He His Trp Gly Gly Val Pro Asn Glu Phe 

180 185 190 

Asn Gly Ala Val Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin 

195 200 205 

Asn He Glu Asp He His 50 



(19) 



^m^fS - 1 8 7 0 9 4 



35 
210 



36 



[0103] IE?IJ#-^ : 2 4 

mm<o&& : 2 1 5 

mm 



* h^P^ : i 



Val lie Leu Pro Asn Asn Asp Arg His Gin lie Thr Asp Thr Thr Asn 

15 10 15 

Gly His Tyr Ala Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly 

20 25 30 

Thr Phe He Ala Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr 

35 40 45 

Asn Lys His Val Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys 

50 55 60 

Ala Phe Pro Ser Ala lie Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe 
65 70 75 80 

Thr Ala Glu Asn He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He 

85 90 95 

Val Lys Phe Ser Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val 

100 105 110 

Lys Pro Ala Thr Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn 

115 120 125 

He Thr Val Thr Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp 

130 135 140 

Glu Ser Lys Gly Lys lie Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr 
145 150 155 160 

Asp Leu Ser Thr Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu 

165 170 175 

Lys Asn Glu Val He Gly He His Trp Gly Gly Val Pro Asn Glu Phe 

180 185 190 

Asn Gly Ala Val Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin 



195 200 
Asn He Glu Asp He His Phe 
210 215 

[Hi] ilft ^^7>fB3^^-7!>^ (St 

aphylococcus aureus) V8^n fT^-^i *&& z F<DWi$, 

(a) N RT$*&m<Dfc&*<o? v—~>?izm^fcp 
cKm^y^-r-<Dmmnm (to sr^rH-e&So 

[Hi 2] B2I1 P G97S4DhCT[G]R6 &TJSpG97S4DhCT[G]R 

io«of^Sjaa«:^i-ig-efcSo 40 

[0 3] 0 3tt\ /7^; KpV8RPT ( + ) XVpV8RPT 

(-) (Dftmmn&^irmx*hz> 0 

[HI 4] m4&7 R 7*^ KpV8RPT ( + ) ^.t^pV8RPT 

(-) epic: KSjh/c^sifr&fi&K^T ^ /mnm 

[B5] H5fci\ 7*7 X $ KpV8D<Z>flsKjfig£^0^ 

me} B6i^ KpV8D*t£3— KSih/rv^ 

im7] B7it ^wcom&m&mmAfc&Mj&i' ^50 



205 



[El 8] H8fi, V8D j»-&S61ia 5 . t±ft*o/P7 

[0 9] 09H ompT^n^T— feft^J: 9 56(llbfcV8 

[010] t h^^fflrKfleSr-g-tPHl! 

^g&RSr, *5gWO*ffiia9ffcflMV8^of 
fef (A) JCfiS. 7!)l/^^^V87°nT7- 

if (b) iz.£K>mmi^t-Wf^(D±j&^fri:mLfz^^~ 

[gill 01111 l^«^ief^r^- Ft" SDN 
A ^if^^ K (pV8H, pV8F, P V8A, pV8D2 RXfpV 



# 



37 



(20) 



4#M^8 - 1 8 7 0 9 4 



[012] H12I4, 7*7 KpV8H, pV8F, pV8A, P V 
8D2 XtJ ? pV8Q^>f^fi!^iaS*^i"iaT?S>So 

[013] Hl3lt 7*7*% KpV8D, P V8H, pV8F, pV 
8A, pWSd2RX^pV8Q^{^^—^^tlX^^^)VS7^TT * 



38 



[Ull 4] 01 4«*3SM^*ffi^J:t)i8jfiS*tSS«j 



1] 



[03] 



Xhol 



Repeat&JH 



Repeat E^B 




Sail Sail 



0» 



"7-1 ; 5 acoo ctcgagg ttatattaocaaataaooat y < E^J*^ : 2 > 

Xhol 

r ? 4 -n ; 5* CTT AA TGTCG AC TT A AGCTGCATCTGGATT 3. (R3WS# : 3 ) 
Sail 

^ 4 v -m ; S TCGCX3TCGACTTATTGCTCATCXTITCGCAAA 3, (EifllS^ : 4 ) 
Sail 



0 -g»K>7S4D 




Staphylococcus aureus V8 7 ° r 7 - ^jSHR^<0^git 



pV8RPT(+)i$ J: CfpVSRPTH^SIWft 



14] 



[06] 



U) 1 50 

MTMnT>Sl^VVLQRRDWIiNI«V^gUN!kl^A»imASWRNSODARTT>R^ 
CH^SL^GEWW'AWFPAPEAVm!^DSt>LPI£AiyrVVVre 

200 

vFAyirmn AjanvwGKP Ti j tnkhvvdati ifll>PH ALKAFPS AiNQDN YE 

300 

fwrTVTT.YPODKPVATM WESKGKmn X< tF^MOYDUTrKKF WSOSFVFN E 
fCNRVIfllHW< [ffl yPNF-FNflAVFPJENVRWt ; f KQWtFit? ufFANPPt ^ t 5> 

p v8rpt (-) v znKMzm&nvr $ smRffi 

MTMITDSLA WLQRRDWEN PC VTOLKRLAAJ IPHASWRNSODARTDRPSQ 
(^RSl>TCEWRFAWFPAr^VPl>SU,USDU 5 IlADI^VVPSNWQMHGYDAEL 

RLYRRHIIKWGRSGSPlJ^AHEQFLEVil ff^NPRtlOlTnTTNOHYAPYIYlQ 

200 

VPAPftTTI 3 ! A SQVV VOKDTLLTMKi IV VDATl IGDFH A I KAFPSA1NPPNYP 

250 

W r^trrAi^mcv»^Pl^(VtU^SPNrONKinfiP.VVKPATMSWNAJnPV^ 

QMnVTTnVPQDlCPVATMWESKOKIT Yt xnFAMOYDl .STTOOKSGSEYEME 

350 



392 

^NPNNmKt^MroFJNNPD NPTWTONMJNOI)NNNSPNFt>AA(gW«^ ! 



6> 



1 50 
MTMTTDSLAV VIjQRRDWENPG VTQOffiLAAH PPFASWRNSDDARTDRPSQ 

100 

QLRSLNGEWRFAWFPAPEA VPDS LLDSDLPEADTV WPSNWQMHG YD AEL 

1 190 
Rl JYRRHHRWGRSG SM .R AH EQFI .EVJ l^ffl^DRHQrTDTTMGH YAPVTYIf) 

ZOO 

VBAfTGTFI A^Q Y WOKPTLLTN K H VYPATHGPPHALKAFPS AJN Y-P 

250 

NfifiFTAEKITK YStrRGPI^AI YKFSPNEQN K H tCrfi W K PATMSN NAETQ YN 

300 

flNITVTriYK3>KPVATMWESKGKrr^ 

i 350 

KNKVIGraWGGVPfflraflAVFrNI^ 

400 

PLJ^AM^FIJIUXxNGICTAF<}VLEEYPDSGE^ 

450 

PWSDRVHUAQAC^RMNNGLVDASDFDDE 

500 

roSVVTHGDKLDNUFDEGKLIGaDVGRVGIADRY^XJULWNClJG^ 

532 

SreLQKRLFQKYGIDNPDMNKLQFHLMLDEFF (ffi^JS^ : 7 > 



T&SH* V 8 7 o 7- 7 - »»«?EW 



pVBRPT (-) MpVSRI'T (+) K3Kfcfc4*#GH«>r*yttlEW 



(21) 



4#HI^8 - 1 8 7 0 9 4 



[02] 





T4 DNA';#--b' 



lacPO 




^•gat97S4D 



T4 DNAM#--b* 



lacPO 




(22) ¥fM¥-8 - 1 8 7 0 9 4 



[B5] 



lacPO 

?-ga!97S40 
■BglH 

(pV8RPT( ) 

,0kb ^xhorTc' 

V8RPTO 
EcoRV 

Sa,lX EcoRV 




EcoRV 



JacPO 

f-gal97S4D 

Rft 
Xht>l Tp| 
VXRPTM 
EcoRV 



lacPO 




Sail 1 



EcoRV 



Tct 



Tct 



JacPO 

-galV7S4D 
^Rf. 

pV8JiCT[G| ] 
V3.8kb /MB VSD 




^ (EcoRV/Nar 1) 
Sal/ fcCT|GJ^BstElI 



ga!97S4D 




BsiEll 



Sail 



Bgl Il.Sall 

3.0kb DNARWi-SrfclJK 


EcoRVSB JMHft 

Bgi n 

0.7kbDNAfflf>+€rlEl(IK 


1 


T4 DN A *) - -b' V i&tE 

f 



Narl 

T4DNA*V > 5-4ffca 
Sail 

0.2kbDNAWM-*Htt 




Sal 1 ?~APT Sal I 
Sinn T 

BsiE II T4 DNA* r > > 9 - i 

Sal ] I Smal.Sall 

3.8kbDNA»fH'i-l2JJR O.SkbDNAWrJVtHtt 




Sail 



T4 DNAM tt- -tf-Cilte 
PO 

£-gal97S4D 
R6 
V8D 

(RcoRV/Nar ]) 

iAPT We rr/sma 0 



APT; aminoglycoside 3'~phosphotransferase 

\AYY\ truncated aminoglycoside 3-phosphotransferase 



(23) ¥fm¥-8- 1 8 7 0 9 4 



17] 



[mi o] 





B * 



10 



&7vf-7-V (V8D) &CfS.auret« V 8 7u T7 — tf 
KJ:*fc VAA'V^^W* (hCT IG] ) afc-fr*&5*«0«lilr 

A. V 8 ^wfT-^tVS D) B. S.soitus V 8 "7 n 7 1 T — -tf 

hCT [G] 



i. mmm*>$m&m 

7 MiB&#tiBpl 



[Hll 2] 



r ^ 7 "^ EcoT22l 



V8RPTM ~H m-Oallgq VSDlRfltAPTl 
pV8RPT(-) pV8D " ^ 



IHl 1] 



7^ W V-a ; 3' ATO0TTOQ CCATAT0 0ATATCTTCAATATT ( KPJ#^ t 8 > 
Ndcl 

y^-f^r-b ; 3' OACTTATTGGTCATCGAGCTCA AAATGO ATATC ( 1«-S i 9) 

Sacl 

T-c ; S' OACTTA TTXXjTCO AG CTCXjGCA AAATGOAT (KJ^S^ I 10) 
Sic) 

y^^^-d ; 5'ATCTG GGTTG AC CTC ATCGTTGG CA AA ATCG AT (EJ"J»-^ : 11) 
Sacl 

; 3' ATCrGGTT TOAGCTCT TGCTCATCOTTOOCAAA (Eyig^ : 12) 
Sicl 

-f*?4^~t \ v acaa aa tcatatgg a ac<jcctatatcgccgacat cgyjg^ : 13) 

Ndcl 

~f?<<^- % ; 5' AATATT0AAG^C£I^C0CCrATATOCCCGACAT(12K#^ : 14) 
Sacl 

y?-fT-h ; 3 1 OAATCGCAAAAGCTTATGCA JTICI 1 1 <&J%&^ : 15) 

EcoTZ2I 

* T-a-e It V 8 -fvT 7- >f v-, 

yg^^-hltr^m^ K3' h 9 >*7*9-4fififfiT 

ti-f^i- 4 ^ 9 -< v - r * * „ 



BcoRI 

Sic! ( fi ti LpV8H 
Kotr»TfiNd*D 

Sacl(NdeI> 



1EcoT22I 
Sacl ( * fi UpVBH 



Sacl (Ndcl) EcoT22I 




tAPT; truncated aminoglycoside 3 '-phosphotransferase 
pV8H F pV8F, pV8A, pV8D2*5 X tfpV8QeOffc®i 



(24) ^ips- 1 8 7 0 9 4 




2 09 

pV8D •— MlEt| -RL*IWHHR"" 

pV8H — |NtEDn3 -MERLYREWHB 

pV8P — - tNIEPIHFf -ELRLYRRUHR-"' 

pV8A — lwiEDIilF3 -El.RLYRRHHR"" 

pV8D2 — [NIE^IHFAKPh BLRLYRRHHR— - 

pV8Q — |JIEDIHFAWPr>^ -ELRLYRRHHR"- 



+ (E?9«^ I 16) 

+ (EFJ#^ i 17) 
+ <83?J»^ i 18) 
-(K5>J*^i 19) 

- (B?J»^ i 20) 
-(£?J$^t21) 



V 8 y c; ^ r --If (fto C *0i1Bl fcttXttJfe&wH* 



(25) 



18 7 0 9 4 



[El 9] 




(26) 



tffffl^S - 1 8 7 0 9 4 



114] 



(a) 30 
V rLPNNDRHQITDTTNGI 1 Y AJ »VT Y )Q VE APTOTF1 ASG V V VGKDTIXTNK 

100 

HVVDATHODPJIAUCAFPSAINQDNVPNGGFrAENITKYSOEGDLAlVICFS 

130 

TOBQNKHIOEWKPATMSNNAETOVNQNrrVTCYPCDKPVATMWESKGKl 

200 

TYLKGEAMQYDLSTKKiN SGSPVJFNEKN EVIOIHWOOVPNEFNG AVHNE 
213 

NVRNFLKQNIEDI (K^JS-^ : 22) 

(b) so 

VILPNNDRH<XnyiTNGHYAPVTYIQVEAinXjlTIASOVWGJCDTLLTNK 

100 

HVVDATHGDPHALKAFPSAINQDNYPNOGFTAENITKYSGEODLAIVKFS 

150 

PNEQN KHIG EV VKPATMS NN AETp VJ^hfnVTO YPODKPV ATMWKKGJG 

TYLKGEA^YDl^TTOGNSGSPVFNEKNEViGlHWGGVPNEFNCAVFlNE 
214 

NVRNFLKQN1EDIH (K9J*^- I 23) 

(c) 50 
VUJ*NNDRHQnxnTNGII YAl*VTYrQ\ r EAP r 10TFl ASG V YVGKDTLLTN K 

100 

HVVDATHGDPITALKAFPSATMQDNYPNGCirTAENrrKYSGEGDLAIVICFS 

130 

PNEQNKHK1EV VKPATMSNNAETOVNQNrTVTOYPGDKPV ATMWESKGK1 

200 

TYLKaEAMQYDLSTTGGNSGSPVFNEKNEVIGlHWGGVPNEFNGAVFlNE 
213 

NVRNPLKQNlEDrHF (KJIJS^ t 24) 



v 8 yotz-e^^r x /BftH&yj 



7p V h^<"^<Z>iK# 



(51) Int. CI. 6 
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